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£ 2 UNIT _ TWC/HLA
THEA nO, = SHUTTLE CCTV DWG N E%Eiuﬂlﬂ-ﬁnﬁ.ﬁﬂﬂ{
Go-o83 .

CRITICALITY 241

CRITICAL TTEHS EIST

N3 oF 1D

"TFALLURE HOOE AMD

FAELURE EFFECT

RATINHALE FOR ACCEPTANCE

CALSE . DN_END_LVEH
A wmalfunctior ia the camera to cause | {11 lUnable t4 open lens DES1GH FEATURES
Latal Tass of the active vides xi irls.

nal or video information thal wil
provide degqraded periormance. Com-
posite sync and vertical blpnking

cignals are wi@able and not afiectad.

I

ki Command Decode Logic.
Command Ewerution Loglc.
Lamera [iming Logic.

A1 Horizonial Deflection.
Verbical Peflaction,
Focur Current.
menk. Wertical Aligamenti,

&4 EBlack/White Chipper.

Ganma Correction.

Aperture [orrection,
jhading Correction.
Vides Qulput Driver,

A3 Aulomatic Light Contral.
dpomatic Gain Cantrel.
Bark Lurrent Campensalion.

&5 Dutput Voliage Regulakor lnput
Yoltage Fre-Eequlator.

47 FPrimary Gscillator/

Driver {sync 105s)

Secandary Reckifers/ Filters
(change of woltage or hois of
Fillering)

A High YelLage Power Supply.

A3 Target Preamplifier.

Al Deam Current Regqutaior,
Calhode Blanking.

Al? Shading Wavefora Generator.

Ald 501 lube

12 IR

Horizontal AVign-

{2) Degradation of pic-
{ure tontent.

dorst Case!
tass of mlssion critical
video.,

The TVL/Lens Assembly is comprised of V6 edectrical subassenbliss; 13 subassemblies
are ACA Astro drsigned and fabricated wsing standard printed-circuit board type pf
censtruction. The ramaining three assemblies, high voltage powsr zupply, ascillator,
and Stepper maters, are vender supplied componeots which have been specified and
purchased accanding to RCA Specificatioa Control Drawings (5CD:c} prepared by angi-
neering #nd reliability assurance. Specifications per Lhe 50D are prepared Lo
€stablish tha decign, perfornance, test, qualificalian, and acceplance requirsments
for a pratwred piecd af squipment.

Parts, materials, processes, and design guidelines For the Shuttde CCTY program arp
specifiad in accordance with RCA 2205503, This document dafines the progran requlre-
meals for selackion and cantrol of EEE parts. To the masimom extent, and ronsistent
with availasility, a11 parts have been selecded From miVilary spechiicalioas ak the
JAN lewel, a5 2 minimwm, In addition to Lbhe sveral) sedection crileria, 2 subser of
genceral purpose preferred paris hay been defimed by this document and Lhe RCA Govern-
sent Systems Divisien Standard Parts List. 1a the case of the CHO5 and TIL family of
microchrcuits, dewicex are scrpensd and Lecled to the MIL-STB-2B3C equivalent and
procured umder tha designalions of HI-REL/3W} and SHC 54LS from RCA-550 and Tesxat
Instrmeats Carp, respeckively. Partc not iacluded in the above docomests have been
used $n the design only after a nonstandard ilew approval form (NSIAF) hat been pre-
pared, subnliied to Reliabllity Ascurance Englncering [RAE) and approved For use in
the specific applicationdst defined in the HgIAf by HASA=)SC.

wWorst-Casa Circuil Analyses have beeo performed and documented for all circail
designs La demnncirate Lhay sufiicient operating marging ewist dar all operaling
condiligns. The malysis wes worsk case-in that the walue for eack of the wvariable
paramgters wai sel te 1imlks Ehatl will drive the outpul to a mamioun for min o) .

A component application revisw and asalytis was conduciad Lo verify that the applied
SErEsy pn gu:h pitck part by Lhe temperature extremes identified with envirpmantal
g;;;;;;EBIIUI tastiag doex not suceed bhe ctress deratimg values identified in RCA

In addirion, an cbjective enamination of Lhe desigm was performed thraugh a FOR aad
Eﬂﬂ‘tn verify that bhe TW/lens aszanbly met specificabion and cpntra;lgal rEquire—
menl g,

Ejﬂﬁ
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E.92 UHET  _ TWCAA
FHEA Hi} = SHUTTLE CCTY DG M. 2204019-506 5907
CRETICAL ITEMS LIST - -

LRIETLALTTEY 2r2 SHEET Z - OF 10
FAILURE HODE AND FAILURE EFFECT

— CAUSE [N _fHD ITEM BAF[OHALE FOR ALCCEMTANCE —

A ma]fynction in Lha canera ko cause [ ¢0) Unable ka apen tens DESIGH FEATURES

Latal Iess of the aclive viden sé 1ris.

nal or video infarmatioa that oll
provide degraded parformance. Cgn-
posite Syac and verLical hlanklng
signals are useabla and nob afFected,

1'%

&2 Lomnand Barode Logic.
Conmang Executlen Logle.
Cangrd Timing Logic.

A3 Horizankal Defleckion.
Yertical Deflaction,
Focus Lorrenk. Herizoats] Align-
ment. Wertical Aligneent.

A Placksdhite Clipper,

Ganma Carreckion.
Aperture Correctian.
Shading Corraction.
¥ideg Dutput Oriver.

A Aulomabic Light Contral,
Autgnatic Gakm Cantrol.

Dark Current Caspensation.

gt Output Yoltage Reyulator lopul
Yaltage Pre—Hegulatar.

Al Pripary Gachllator/
firiver ($ync loss)

Secandary Rectifiersd Filbers
Ichange of voltage or 1gss &f
FilLeving)

A8 High Voltage Power Supply.

fi? Taryel Preamplifier.

A} Beam Current Reqid abor.

Calkue Blanking.
R1Z Shading Wavefors Generalor.
4 31T Tube

(2) Degradation of pic—

ture fontenk,

Porsl ase:
Lass af slesion critical

viden.

BARE BOARD COMSTRUCTION (A2)

The A2 baard is of "welded wire” construckion. At the bare board level Lhis doas mat
ll:tin?uish It From 4 normal PC board except thal holes which will Lake weld pins
genarally are dot cornacted beo PC traces. inly those pias which bring power and
ground poigntlaly Lo khe ICs are on PCs.  An aomular rimg surrounds the hole in Lhe
board where dath power amd greusd pis is located. These pins are Lhen soldarsd tn
the Lrare like any ether componsnt laad. nside fram this featyre, all desiqn

L conttruclian fechaiques used in PC board Vayout apply.

BRARD ASSEHBLY {A2)

The drilled and siched board 15 populated with severa) hundred solderable or
weldibla pins. Power asd grovad pins, as wal) as connector pins, are soldergd in

Yace. Discreak components {resizlers, diodes, capacilors) are attached te

#furcated terninals, where thay are soldered. Flacpack IT: are welded,
Tead-hy-lead, to the tops of the weld ping. After melding, extra lead malerial is
trimned awdy., Clrecudt conneclions ars made using 830 AWG sickel weld wire. The
wire is welded ko tha pin surfaces an the board backside. A1l wive welds are dome
using a machine which is tape driven, thus eliminating the possibillty of miswiring
due Lo operator #rvoc. AV] wiring & €ircuit performance is tested prior to
bax-level installation. After sucressful testing, componenls are slaoked as Fequired
by drawing notes and the assembly is coated with urethane,

The board b3 imserted in the bom on card-edge guides, im the same wanner as the other
P Bodrds.
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UNIT _ IYC/HLA
FHEA no. 3.2 SHUTILE CCTY DWG M. -
CRITICAL TIEHS LIST =
CRITICALITY __32/2 SHEET __ 31 OF T
TAILURE MODE AND FAILURE EFFECT
CAUSE EAL1OMSLE FOR ACCEPTANCE

A malfunciLien bn bthe cleera bo cawte

tot
nal

provide degraded performance.

al 1oss of the active video sig-
aor wided inFormation Lhak wil
T

posile synt and werkbeal blanking

sig
1YL
Al

4}

4

Ag
L]

mals are useable and mot affected.

Command Docode Lagie.

Comnand Emecution Logic.
Camera Tlming Logic.
Horizantal Defteciion.
Vertical DeFlection,

Fatus Corrgnt. Horizoatal Align=
nenkt. Werktical Alfgnnent,
Hlack/Hhite Clipper.

Gamea Correctionm,

Aperture Carrectinon.

Shading Correction.

Viden 3ulput Oriwar.
Automatic Light Coatral.
Automatic Gain Control.

Dark Currenk (ompeasation.
Dulpul Yoltage Requl dbar,
inpuk Valiage Pre-Regulatar.
Frimary Oscillatpr/

Briver {sync losa|

Serondary Reclifiers/ Filters
(change 6T wollage or 1o of
filteringh

High Yalltage Power Supply.
Target Preamp!ifier.

g0 Baaw Current Requlator.

fld
fils

[ P

Cathode Blanking.

Shading Waveform Gemerator.
5[T Tube

A

OH EXD [TEH
{1} Unabla ts ogan lans
iris.
{2} Oegradation nF pie-
ture roankent.

Loss af mlssfan ordtical
yiden.

DESIGH FEATURES
BARE BOARD DESIGH (A3, A4, A5, A&, A7, A9, AT, 412}

Tha IA],'II, AS_ AB, AT, AT-A-H, &9, AND_ A2} Boards ara cansiructed from laminated
copper-clad spoxy ylass sheets {MEHA G-1G) Grade FR—4}, PER HIL-P-SS61FA. Circuil
cohnections are made Uhrough priated traces which ron from point to paint oa the
toasro surfaces. Every brace tarminates at an annular ring. Mhe onudar ring
surrpunds Lhe hole dn which a3 cooponend 1ead ar d#sminal iz located. This ring
providas & Tonklng For the solder, entwring gaod mechanical and electrical
performance, 1ts sire and shape are governed br MIL-P-S5640 a2 ars Erace widths,
spacing and routing. Thess requirenents are reiteraled specifically in drawing
nates Lo further assure compliance. Variations belween the artwark master Jad Lha
fimal product fdue to brregularities of the elching pracessy are also controlled by
drawing notes. This prevents naking defective boards From good artwork. Holes which
house no Yead er terminald, buk Serve only to electrically iaterconnect the 4ifferent
boavd layers, contain shitch bars far mechanical support and ingreasad reVishility.

The thre hales are drillad From 2 #rill Lape Lhus ediminating the posssbility af
human error and allewing tight conkrol over hale and anmular ring ¢oncentricity, an
importast reliahiliky eritorian. AFler drilling and etchiag, AV copper £ladding i3
Lin=-l1ead plated per HIL-3TD-1495. This provides for gasy and reliable soldering at
the time of board assembly, ewea after periods of prolonged storage.

GOARD ASSEMGBLY NESIGHN (AT, Ad, AS, AL, A7, 49, AY)

All campunents are Wnstalled in 2 mamner which assecey mamimum reliabilitky.
Component Veads are pra=-tinned, allowing total melling of solder joints. Al laads
pre farmed Lo provide serprs relief and Lhe bodigs of large componenis are 3tahed.
Speeial mauntinmg amd handling instruciisnt are included i& each iriwin& required
after finpl sysembly. The kpard is coabted with wrethane which protecks agaiest
humidity and contamvnalian.

5167
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—_ LKLF EYL/HLA
fuEa my, _ 632 SHUTTLE CCTV OWG 0D 2294B810-506.5087
' CRIFLCAL ITEMS LIST 2307008503
(RIVICALESY 242 _ SHEET __ 4 2 OF __J@
TAILUNE NODE AHD FATLURE EFFECT
CAUSE _ Y EME [TEM RATIDHALE FOR ACCEPTAMCE
A maltunckion in Lhe camgra Lo couse | LI} Unable teo cpes lens DESICH FEATURES
tatal loss of Lhe actbve wlden sig- iris.
Aal or viden informatlen Ehat uilq 12} Degradation of pic- BOARD MOUMTIHG (A10)
provide degraded performance. Coo- lure content, . i
pocits synt and vertical blanking Bus to packaging comstrainks within the camera, the A0 TV divider assembly iz Builk
signals are wseable and nol affecked.| Horst Caze: in "cordwood® Faskisn. Twa PC Boards, each 2.1 inches Square, are mounied uﬂnsite
Less of misslon critical #ach glhar, separated by 3/ Inch long $tondeffs. HBiaxial canponents span t
oy distance batween the boards and are soldered 1n place, one Tead ko each board. Some
Al Comndad Decode Lagic. wideo. iwll‘ wires are 2150 npunted this way, A1l solder joimis are staked. The boards
Comrand Execution Logic. ave 3 l-inch dianeter Wole through the cester. The widicon ktube secket fils Ehrough
Camera Timing Lngic. this hole and has iLs Flyimg leads soldered to thru-halas In one of the boards. Al
4} Horizoental Deflection. canera-level installatism, the eatire AIQ madule is insarted in place around the
Veriical Defleckion. slem, of the vidicon tube and bolied in Four places to the housing. The sochek s
Fotus Current.  Horizoniak Albgn- then engiaged marwally to the tube, conpleling Lhe inslallation,
mani . Vertical Allgnmenk.
A4 @lach/white Clipper. DDARD HOUMTIHG (A9)
Gamma Correction. ,
Apes ture Correclien, The boards. arg nounled Lo 1he Largel preamg Rousing hg 4 #4-40 screws.  This
Shaningul:nrrectiu, provides smpla support siace the board is only V.9 x 2.1 laches. Flecirical
Video dutput Briyer. . correctisn s by jumper wires soldered ko board terminals. A sheet metal cover
A3 Automatic Light Canktral. ls installed aver the board to peotect it Jurlng handVipg and iastallation aof the
Aulmatic Gain Contral. Larget preanp assembly. .
Dark Corrent Cowpanctation.
A DuiLput Yylrage Requlatar. The &J-A Jow voltage powsr supply board 11 bolted in place at & poimis arownd ircs
Inpui Yoltaga Pre-Regalator, perimeter. Four of Ehese ssvaiing sorews aVs0 pass through and Lie dawn the amaller
Al Primary Oscillakers Al-8 bosrd. Thase two boards aré nounktpd face-ta-face, separated by the gtandefls.
Driver {sync Vost) Elecirical taterconnactisns are aghieved by fulplr wirgs betwean Uk tng boasrds, The
Secandary Recktifiers/’ Filters A=A howses 8 3d-pin conmeilor which brelngs 1n power and signals from oulside Lhe
(ehange of vollage or laig of madule.
fillering} -
g8 High Voltage Power Supply. The A7 module includey these twg bosrds #s well as power bransistor §4. The mosule
A2 Target Preanplifler. houvsing is benk alumimum thest, comprised af two haﬁue; scrgwed togethsr. The boards
Al Beam Current Regulater, and {4 are secured to the Vower half, and wired together., Then the upper Walf is
Cothode Blanking. put in place. Ay mounting §d dlrectly to the aluminue housing, good Lhernal
AlZ Shading Waveform Generator. performance |s assured,
Al4 51T Tube

The A2, A3, Ad, AS, AS, and AI2 %waards are secured in the electronics assewhly by
gulg-plateqd beryllium capper card guides. LConnections are made bo Ehe oather board
wilth blind-mated cammeclors. DBisenyayemenl during Jaunch is prevented by a cover
which spans the bpard's (ree odge.
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UNIT TWCidLA
FHEA HO. 632 r SHUTTLE CCTV Dwi NO. -
CRITICAL ITEMS L1ST =
CRITICALITY 2fe SHEET H) 0OF 1l
FALLURE MOOE AHD FAILLURE EFFECT
CAUGE OH_Em0 ETEH RATIOMALE TOR ACCEPTAMCE
A\ malfunction in Lhe tamara ko cause | [1) Wnable o opan lens . ]
total loss of Lhe aclive video sig- iris. The high-voltage pomer supply ks purchased ta 3 performance zpecification thak

nad or video informakion that will
provide deqraded performasge. Com-
pasite syne and vertical dplanking
signals are useable and not affected.

Ve

82 Cemmand Decede Logle.
Coammand Ewecviion Loglc.
Camera Timing Lagic.

11 Hariiental Oeflection,
Vertical Deflection.
Facus Current. Hortzontal Align-
menk. Wertizal Alignment.

ad Black/Hhive Clipper.
Gammg Correckion.
dperture [orreckian.
Shading Carrection.
Yideo Duiputl Oriver.

85 Avlomatic Light Centrol.
Avtamatic Gain Contrel.
Dark furreat Compensation.

A Duipot ¥Yoltage Kegulater.
Input Veltage Pre—Regulator.

L7 Primary Oscillatard
Priver {sync Toaa}
Secondary Rectifierss Fliters
{change of veltage or loss of
filtering]

8 High Valtage Fower Supply.

83 Target Preamplifier.

810 Beam Lurrent Regulalor.
Cathode Hlanking.

B2 Shading Wavelars Lenerator.

414 SIT Tube

0236R

{2) Negradation of pic—
_ture contenl.

Porst {ase:
Lass of nisslon critical
videa.

denails the design, quabificatbon, and preduction requirements for use in the TV
Camera System. Ik is desbgeed for 2 minimum operaticasl life of BODG hours and
chall exblbIt no evidence of arcing. corora, or any other intermitient ar cpntinwous
failure when operated at any atmospheric pressure from sea Tevel ta 1« 1077 torr.
K11 aleckronic camponents and makarials wsed in the power supply design are verified
te canforn with the reliablllvy requirements of the Shullle CCWY program as out Vined
by WASA-JSC.

The SIT kube is 3 spdecled high-grade silicom=dipde-arvay karget vidicon with an
atiached imaga intansifier far operatiag abt low Vight Tevels. Faceplale g<posure
is centrnllad hy m!aﬂi af an Automatic Light Control {ALCE Funckiom thal raskricts
gperation to 2 x 107% fapt-candles. This cas provide an SIT Vife al rore than
1000 hours according ip the manufacturer's recommendations. Hy praviding eipasure
control when wsisg the 51T tube, 1ife can be emiended to the point wlere reduced
thermlenis ¢athode amisgion will end bts life, as in other camera tubes. L
Bicawse of W15 sacedlent characteristics many military, medical, and scientific
applicatiens, kn addilion to surveillance applications, have been seveloped Far
Trw-Vight=tewvel Leleeision cameras employing the 3IT lu?n.

QUALIEICATION TEST

For Qualification Test Flow, see Fable 2 Tocated at the frant of this koak.

6-169
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CRITICALLITY i

UHET T/l &
SHUTTLE CLTV DeE HI. Zf04P19-506, SO0RS

CRITICAL LTEMS LISV giprosa-5sg3
SHEET & ar  _ 0

FAiLURE HODE AMD

FAFLURE EFFECT

W

LAUSE £ END ITEH
& mallunction |a the camera ta cause | (1) Uneble to open lens ACLEPTAMCE TEST
toial lpss of the active videa sig- iris.

nal ar wideo inlformatign that will
provide degraded parformance.  Com—
posiie sync¢ and vertical blanking
sigrals are ucaabla and nat aflecked.

T%C
A2 Commans Decade Legic.
Cammand Execukiom togic.
Camgry Timing Logic.
A7 Horizontal Deflaction,
Verthcal Oeflection,
Focut Currenl. Horiroatal Allgn-
ment. VerLical allgeeent .
A4 Black/white Cllpper.
Gammd Corvection.
Aperture Correchipn.
Shading Carreciios.
Vidon Qulput Briver.
A% Automalic Light Control.
Automalie Gain {onlral.
Dark Corvent Compensation.
Al Outpul Waltage Regulator.
Enput Volbage Pre=Requlater.
A7 Primary Oeeillator/
Driver (sync Toss)
Secvandary Raclifiars) Filters
{change of valtage or 1oss of
filtering)
& High Yoltage Fower Supply.
A7 Targel Preamplifier.
AIlt Heam Cuvreni Regulator.
Cathade Blanking.
k17 Shading Haveform Generakor.
A14 51T fuke

0 Ihe

(2) Deyradabisen of pic—
tura conkant.

-

loss of m;sinn critical
viden.

The CETV systems' WA is subjected directly, wilhout vibraktion vsplatlors whlch mlghi
be wsed in their narmal iastalValion, e the dodlowing tasting:

+ Wibralion: 20-80Hz - 3 JADt-rize (rom D.OI GZ/Hr
50-158 Hz; b.04 Gz
350_750) Hi: -3 #8530 Oct-slope
Test Duralion; 1 Hlaute per Axis
Test Level: E.l Grnx

+ Fhermal Vacoum: In i pressure of 170~5 Tarr, Lhe temperakure s5hall be as
follows:

125" F; Time va stablize equipment plus 1 hour
2% F; Timwe wa stablize equipment plut 1 hour
125" F: Timg Lo stablize equipment plus 1 hoor

The WLA nay mot have heen subjected Lo Lhe vacuun conditien.

for Acceplance Test Flow, See Table § Jocabed ak the front of this book.

OPEAAT IOMAL KESTS

In order te varily thal CCTV covponents are operatiomal, & test oust varidy the
haalth of all bthe comnand related compasneats from the PHS {ATAT) paned swilch,
throvgh the RCW, through Lhe syme Jises to the Lamers/PTG, te Lhe Lameras/PTIF commard
decoder. FThe best musd also verify tha camera’s abibhiy ko produce videa, the WSU's
ability to rouke widen, and the ssnitor's ihilit= to display vides. A similar Lest
wauld EI parformed to werify 1ha MOH comnand pakh.

Pre-launch on Orbiter TasblleFlight Test

V., Pomer ECTV Systam.
2. Via the PHS panel, salect a monitor as destination and the canera umler
test BS Snurce.

1. Send *Camera Power On" cosvsand from PHS paned.

4, Selext "External Syac" om wonitor.

5. Dscerva video dilp{le. on monitar. Hote that if video on monilor i
spnchraviaed {i.e., stabde rasler) Lhen Lhis indicates that Lhe camera
it recmivieg composite sync {rom the AOU and Lhat Lhe camera b3 producing
spnthranized videa.

. Sand Pan, TIdt, Focos, Zeomw, AL, and Gamna commands and visually (esther
via the poaitor or glreck obyervation} werifp operation.

. Salect dowalink a5 destinabion and canera under Lest as <ource.

. Dhserve video vrouled ko downlink.

. Send "Camera Power OFI" command via PHS panel.

. Repeat 5leps 3 throwgh 9 except izsue commands via Lhe HDH comiand path.,
This proves that the {(1W equipment is eperatlonal.

-
[= =0 ] -
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- uMit TYC LA
Fuga gy, _ 632 SHUITLE CCTV DHG M.
CRLVICAL ITEMS LIST \ ) -
CRITICALITY 2f2 ) SHEET 2 aF ]
FalLlUkE HODE AND FATLUHE EFFECT
CAUSE OH EHD TEEM EAFIOHALE FOR ACCEPTAMCE

A malfwnction in the camera to cause | {1} Unable to open lens A/ INSPECTION
total loss af tha active vides si irls.

nel or videa informalfon that wil

grovide degraded performancs.

Com-

posite sync and wertlcal hlanking

signals are useable and ank 'affacted.

v

Af Command Decode Logic.
Command Eaecutien Logic.
Camera Timing Legic.

8 Horizonial Caflactlon,
Yertical Peflectian.
focus Current.
ment,  Vertical Aligmment.

Ad Black/White Clippar.

fiamma Correction.

Aperiure Corrgction.

Shading Carrect |&n.

Viden Oukpuk Driver.

Aubgmalic Light Cantral.

futamaLic fGain Cantral.

Bark {urrent Conmpensatian.

fuipul Volbage Ragulatar.

B

Horizantal Al{gn—

loput YolLlage Pre-Aegulator.

R

frinary Oscillabars
Briver (syar Tgss)

lecardary Reekifiersd Filters

Lchaage of voltage or toss
Fitlering)

&40 High Voltage Poeer Supply,

g% Target Preamplidier.

410 Beam Current Hegulator.
Cathode Blanhking.

41 Shading Mavefarm Geasrator.

Ald 819 Tube

a:#1ch

of

{12} Neqgradation of pic-
ture tontent.

Horst Chse:
Loss of missien critical
video,

Profurement Contra) = The TWCAULA FEE Parks and harduace ltems ara procurced From
appraved vendars and juppligrs, which meet the requiremeals set forth i the CCTV
contrgct asd Quality Plam MWork Statament (MS-7593076). Hesident DCAS persannel
review all procurament decuments bo establish the need for GSI pn selected parts
{PAL 513). '

Ingoning Insgeciion and Storage - Incoming Quality inEpections ars made pa all
received materials and parts. Resulls are recorded by lot and retained in file by
draving and coatrol numbers far future reference and braceability. A1) EEE parts
are subjectad to Incomimg acceptamce tesls as calleo For in PAI §IE - Intoming
Inspection Test [nstructions. Incoming flighl parts are Furlher processad im
atcordance with RCA 18960684 - Precondbbivning and Acceplance Requlrements for
Electranic Parts, with the sxcephlon that BPA and PIND testing is sal parformed.,
Hachanical Items are imspected per PAI 306 - Incomiag [nspection instrutlions for
machaaical Itens, PAE lﬂge- [ncemlng Guality Ceatral Inspecivon Instruckion, and
PAL 6!2 — Procedure for Processing Incomisg or Purchased Parks Designaked far
Flight Use. Accepled ilems are dedivared 1o Haveérial Controlbad Slares and
retaioed pnder specified congiliuns wntil fabrication 15 required. Non—taaforming
materidls arg held for Helerial Rsview Board (MRE) dispesitian. [(PAI JG7F,

FAl IQC 5307,

= Prior to the start ef TVC board assembly, all iteas are
verliled to bo correck by $tock room personnel, as btha itens are accwmulaled Lo
forw 2 kit, The bLems wre werified a?aiu by the operator who assembles the kit by
chacking against the as-buili-parts-1ist ¢ABPL). DCAS Handatory Iaspection Painks
are designated fer aV0 printed circult, wire wrap and welded wire koards, plus
harness conrectors for saldering wiring, crimping, solder tplices and quality
wirkmaashlp prior o coating of the component side of boards amd steeving of
hairnessos.

N Baards

Spacific TWC board asseably and test jmatruclioas are provided is drawing antes,
and applicable documents are called sut 4n the Fabrication Procedure and Becard
(FMR-X29401)) and parts Tist PLE2DARYD. Theae include shutble TVC assenbly netes
2593660, Process Standard RTY-5506 2200001, Fracets Stamdard - Bonding Velera Tape
2200899, Specificalion Soldering 2280749, Specificatlun Mame Plate fpplication
MWEN16Y,. Specificalion - Crimping ZZA0200, Specificaiion - Bonding and Staking
Z280828, SpeciFicalion ~ Urethane :.atin? 2280817, Specification — Yocki LTI
2026WNE, JpeciFication Epoxy Adhesiwe 2810085, Epacification - Marking 253'5?6,
Specification - Workmanship 8010035, Specificatisn Bonding and Staking 2260875,

At Rt



REVISED 5-T-A7

frEa o, _ 932

CRITICALITY il

UNIT

W K. o0 19-S0E. 508/
cIOTORB-503

SHEET | w18

; : SHHTLE CCTV
CRITICAL ETEMS LIST

FATIURE MODE AHD

TATLURE EFFECT
DM ENWI [TEH

BATIOWALE FOH ACCE PTANCE

L malfunckion La the camera Lo cause

tolal loss of Llhe active vides gi
nal or vides information that wil
pravide gegrhded performance. Com-
posite symc and vertheal blanting

signals are wkeabls and not affactad.

ALY

42 Command Decode Logic.
Command Exefukbon Logle.
Camera Tining Lowglc,

L} Horizontal Deflection.
Verthcal Oeflectlon,
Fatus Current.
nenk.  Wertlcal Aligneent.

W HBlack/Whive Clippar.

Gammy Corregtion,
Aperiure Correction.
Shadinﬂ Correclion,
Viden Quiput Oriver,

15 Automatic Light Centrol.

Aukomatsc Gain Contral.

Bark Current Compensakion.

Jutput Valtage Rogulalor.

Input Uﬂ1li%! Fre-Kegulator,

Primary Decillators

Driver |3ync To35)

Secondary Reclifiers/ Filterg

{thange of woltage ar Toss of

filtering)

High Valtags Powar Supply.

Targat Preamplifier.

Bean {urrent Ragulator.

Cathode Blanking.

UZ Shading Wavelprm Generabor.

4 SIT Tube

~ =

EI\EE—

dank
"

Horirantal Align-

{1] Inakle to open lens
iris.

{Z) Degradation af pic-
Lura contank.

Harsi Case:
Loss of nissien criticat
viden.

O/ FHSPECTLON (Lontinced]

¥ Assembly aad Test - Aa epen boa kest is performed per TP-IT-2294R79, and an
Acceptasce Test per TP-AT-209481%, incleding wibratiom and thevadl vacyum,. Torques
are specifisad and witnesied, traceshility nunbers ar¢ recorded and calibrated tools
are checked priac ko yse. ACA Qualdity and DCAS dnspectians are perforoed at the com-
E]eli-n of specified FPR sperations in accordapce with PA] 204, PAT 205, PAI 206 and
Al 2¥Y.  OCAS perpannel wilness TWE bution-up asd critical Larguing.

Mﬂﬂﬂlﬂ.g.‘iﬂﬂul = An open bon Lest bs performed per TP-IT-230W08, Acceptdnce Test
per TP=AT=2307086. Torques are spécifled asd wiknessed, ktraceabilily numbers ara
recorded and calibrated roels are cheched prior to wse, BCA Quality and DCAS inspectiony

are performed al the complelion of specilled FPR operatbons in accardanee with FAT 204,
PAl 205, PAL 217 and PA] 482. BCAS persennc] witness WLA Mubion-up and critical Lorquing,

LA Asiewbly and Fest - Afver o TVC and & HLA have been Lested imdividoally,
they are mated and a fingl aceeptance tesd is pariormed por TP-AT-Z294810, im:{uding
vibration and therwmal vacuum gavirooments. RCA and BCAS pevsomne] manilor these
testx and rewiew the accepltaace test datafresulis.  Fhese perzonnel also intpeet
for conformance after al) sepaiv, rework and reLesi.

Ireparcation for Shipment -~ The TWE and VLA are setarattd prior Lo shipment after
labrication and testing is complele. Each it packaged accordieg do CCTV Letter GOV
ansg 20046, Process standard for Packaglng and Handling guidelines. &11 related
documentation ingluding assenhly drauinfn. Parts Lisi, ABPL, Test Daba, #te., §s
gathered dnd held ¥n a documesiabion Folder assigred specifically to each sssenbly.
This folder 15 retpimed for relerence. Aa EIOP iy prepared {or sach assy in
accordance with the requirements of W5-2593126, FRCA Q0 and DCAS personnel wiknesy
crating, patkaging, packing and rarking, and review the EMW Far conplebeness and
ACCLraLy.-

6172
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REV15ED 5-7-B7

. - UNIT __IYCA|A
., _ 53 SHUTTLE LLTw WG W c2MBEYI-5D6. S04/

FrER 0 2 CAITICAL IVEMS LISY 2d07080-503 .

CRITICALETY 248 SHEL K o aF 10

FAILURE PODE AHD FALLUAE EFFECT :

CRUSE . ON END ITEH RATIDNALE FOR ACCEPTANCE
A malfunction im the tasera to cause | (1) Unable Lo opes lens EAJLURE MISTDEY
lotal loss of the active widen zig- iric. _
nal gr videa infunp}iun that u(l:l'l (&) [thtyl'idil:ﬂntﬂf pic- TOR - W2575 - tog #0400 - TVC 57N 005-501
;;:nﬂns::gr::?usi:i::f:::;kin;n- fare comtent: Description: ::;clttan:i Test Failure
signals are usdable and not kifected.| Worst Lase: ?i;raﬁ:n Ervl ramment
IV . Loss of mission critical Video presentatios rotated spprocimalely 6% after vibration.
viden.

A2 Command Decode Legic.
fomnand Exécution Logic.
Camera Timing Logic,
A3 Harizontal Refleck]on.
YerLical Deflectien.
Focus Current. Harizontal Align-
menk, Yer{ical dligomant,
a4 Black/Hhlte Chippar.
Gamma Correcthon.

Aperiure Correctian. Yibkration £nvironment
Shading Correclion.

i i " i i . TOR W2575.
Yideo Output Driver. Cu rotation of picture after "V asis vibration. (Retesl of TW per LY

:“:ﬂ:::i ::‘:?':"EE::&:%I‘ Loause: Boading of yoha [A1} braks lasse allowming yoke Lo rotakte during
[1} -

Laysp: Widicoa Yake nut becawme loose during vibration.

Corrective &clign: FHeposition poke, Lighten nut and add staking Lo sensor Assy's
vake nut. ELH IBI073) isswed.

TR = HZ5J6 ~Log #4122 - TWL 54N 0D3-501

Pesrription: Acceptance Test Failure
Box Leved

bDark Currenl Compensatian, vibratios.
46 Qutput valtage Regulator, Carrecfive Action: Assenbl d : '
. y procedurs ravised per ECK CCT 600 {B3073) ba provide for
1nput '.I'n.‘lla?e Pre-Aegulator. better staking of poke.
AT FPrimary Bscillator/

Drivar {synt loss] - - - "
Secondsry Reck!flerss Filters T - w2580 - Log #0444 - T 5/W 004L-59)

‘I:Ill::iq:n;: voltage or Tass of Pescription: Acceptance Test Failure
Box Level
T e P.'“?r Swpply- Vibration Enwironment )
ﬁ.ﬂ E"BEE PreaTP:;;.ﬂ;.ir Tnput current increated by W20 wA Trom novmal imput cureesl during wibration in
a0 Currem u . g
Lathade Blanking. Y Axls

AMZ Shading WaveForn Genervakor. Causg: Defective papachior (26 on AY board. Analysis indicaied manufacturing

413 31T Vube deferl — capacitive element was Vomse inside melal case.
* Ramove and replace part. HAetasted camsra per PHO directive.
Capatitors removed drom stock and refurned Lo vendor. Relerence mene
CCTV—{L}-743 For cloze ouk of FDA W25GH.
O236R 6173
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REYLSD 5-7-47

FHES M. _ B2

CRITICALITY 211

LNIT I¥CANA

OHG NO.
c0HeR-503
SHEET __ 98  OF __10

SHUTTLE {CTV
CRITICAL ITEWS LIST

FATLIRE MODE AMD

FALLURE EFFELT
LTEM

BAIJONMALE FOH ACCEETAMCE

f malfunclion 1 the canera Lo cause

Leda) toss of the active vides sig-
nal ar viden informatisn Lhat wil
provide degraded performance. Con-
posibe spnc and vertleal Blanking

signaly are wseable and agt affected.

e

42 Command Decoda Logle.
Comnand Execution Logic.
Can#ra Timing Logic.

] Herirontal Oeflectlom.
Yeriical Deflactian.
forus Lurrent.
menl. Vertical Aligamant.

4 Black/white Clipper.

Gamny Correchlon.
Aperture {orrectian. ~
Shading Correcbitn.
Yidep Output Driwver.

5 Automatle Light €ontral.
Avtomatic Gain Cantrol,

Dark Currenkt Compensation.

i Oulipul Voltage Regulator.
Input VWoltage Pra-Begulatar.

i Primary DsciVlater/

Oriver {zync lass}

Secondary Rectifiers/ FiTters
{change of valtage or lazs af
filteringk

1 High Voltage Pogwer Supply.

9 Target Premaplifier.

Ll Beam Current Regulater.
Cathpde Btanking.

g Shadinmg Wavelorm Benevabor,

U511 lube

L3LR

Harizontal Align-

(V) Unable to open Tens
ires.

(Z) Degradation ofF pic=
ture <pnkenk.

Worst €£a;a:
Loss of mission crikical

yidea.

EAILURE HLSTORY
TOR - W88 - Lap RO43I2 - TV 5/H DO5-500

TR -

TR -
Thk -

h  tian:

WG — Lag #4208 - TV S04 005500
Descriptign Acceptance Test Failurs

Box Level )

T/ Hot Environment

Clusker of white spots in Koser left quasrani of display on black Field. Crazing
of cemeat secuviey cover glass ‘o fiberoptics Faceplate evident. o

Lauss: Stresses exerted by polbiing meterial during temp. extrenms reswubted ia
de~lsminatisn of the cover glass to 50T Lube Bonding.

Correclive Aclipn; Hodificsd potting finiues and dechnigque used on SIT Lube

Dwg. #2205530 npdified by ECH {8 2062F. SIT Lubes relurned Lo wanufacturer for
rewdrh of encopsulatbon. Vendar ta perfaro temp tesks on lube prior ko shipmest
tg insure cover glass does aok shify. REF CCTY Direclives CCTY - (D] - 954,
CETY = (0] = QX0.

w2139 - Log #0485 TYC S/M 009-547
Oescriptipn: WPre-Lawack Failure
fiox Leve! Test
' ot gt Envlronment :
Prablem report VSC5-201-D491 vizual iaspeclion of unit at ESC revealed 4
recessed pin 30 in the J1 csnnector.
(Locaiion cada fumetion pin) .

Couwse: Error in monulacturing of Lhe censeckor pis, It is 0.435" shorler in

Tength than other pins in comnsectar.

! Remave and replace pin 3V in Jb comnscter. Test pins abllity
s lock dnto nuling commecinr.  Perfgrm contact retention test ts insuve pia
is Tocking 2% requirsd. Inspect ta Insure pin is not pushed suk of place.

HMD] - Log £0439 — TVC 013-502
w4278 - Leg #IMOA7 - TVLC 013-502

Qualificatlon Test Tailure
Box Level {Qual. Hodel}
Aobtrient Envirpnment

Dutput vidas intermitlenl.

Lause: SIT has Yow &4 curecnl.

B-173A



REVISED 5-F-8%

LMIT TYC UL
FHEA Np. 6.3 _ SHUTTLE CCNY WG NO.  2794B19-506. 5067
CRITICAL [TEHS LTST 2307083503 .

CRUITICALETY 2i2 . SHEEY oH aF 111
FRELURE MODE AHD FATLURE EFFECT

— CAUSE Ot ENp ITEH RATYOMALE FOR ACCEPTANCE

“malfunckion in the camera ta cause | {}) Laable o open Tens EALLURE M1SVORY

atal lass af the active video sig- irls.

al or videa information Lhak will {2] Degradatisn &l pic- Correclive Action: Remove and replace S1T. Defective tube raturned to

rovige degradad performance. Com- iure conlent. Lamcaster for svaluakion, Resuliba: Tube failwre verified.

asite synt and verklcal blankiag

jgnalt are useable and mak affected.| Horsy Case: T0R - Wil12 - Leg #5056 - TW 5/N D14-592

Loss of mission critical

LI ' Oescription: Accephamce Tesk Fallore
2 Conmand Decode Lagic. video. Box Level
Conmand Execwtion Logic. _ Thermal Vac—tat Eavironmant
Canera Timing Logic. Apprax. 45 minutas ints [T/V Hot} soak ak +1250F video epcome distoried and TV
A Hnrunn:.lgI l‘.:.:,-ﬂﬂ:uun. ingul current increased 718 ah to BD0 wA.
Vertical DeFlecktion. . .
Focus L‘urru_ﬂ., Hu!‘izuntal Al i Cause: Yoke dellactlion gall develuped a short between horizantal and weriical
4 E:“timﬁfrhéﬂ Alignment . . dafle:‘tinndw‘- ndings at S0% . The short wat eliminaied when the temperalure
ar ite Clipper. . was reduced.
Gammg Correction. .
.;Ee;!urei;[nrrnﬂinn. . %P_r_%ﬁ;.t_ui_ﬁﬂ.lﬂu Kepltaced oefective yake wilh new part, This i5s a random
aging LorreL1160. -0y fure .
Yideo Duktguk Driwver.
5 Aulomatic Light Euntrg'pl. TDR - WE6T7 — Lag WOEZ¢ - TVE S/M O09-L02
Automakic Galn Conkvol.
gd[k Eu;rﬂt Eﬁ:pun::::m\. Description: ;:teﬂatim Test Fallure
utput Valtags Regu . a Leve
Inpul Wuliage Pre-Regulator. Ambieanty Envireament
;rimrylﬂscnl}aln;f ’ Cenker r:sn:utin: measured MZ @ 300 TVL, sheuld ke 10K min. Amplilude appears
river Lsync loss appears to be intermitlenk.
tecandary RBechifierss Flliers
(change of wollage or Voss of Lause: Transfarmer Tl on the AT Beard had wnusual inkarwinding capaciiy,
A ;!;:;e;:ﬁi p Sooe] causing ringinmg en Lhe seroadary resulking in & sVightly higher oulput voltage.
i pitage Power Supply. ) ] o
@ Target Preamplifier. . Lnr_tgu.ue_ﬂ.umq: lnlermm_!mg capatity 15 not 3 parametar spacified, nor fan it
Uf Beam Current Regulator. be weasured veadily. Trassmitter T3 renoved & replaced. Acceptance Test screening
Cathede Blanking. will dalact Lhis problem if present on ather wnits = This problem 15 considerad a
Uz Shadleg Wavefarm Generalor. ramlom failura,
4 SIT Tuba

IOt — ¥i281 - Log MISF?, TVE 5 017-504

Rescription: Acceptasce Test Failure
Box Level

Anblest Envirpoment
Decillations im wideo output.

Cause: Poor grounding in pre—aap.

|2 360 E1738
CoW - e



REVISED &h-7-87

wIT  _ IVSHLA
FMEA mO. _ 5332 SHUTTLE CETY NG NO. 2294R19-506 50
ERITICAL ITEMS LIST 3G POBR-53
CRITICALITY __ 277 SHEET o (i[3 T

FAILURE HODE AND

TATLURE EFFECT

EALEONALE FOR ACCEPTANCE

LAl 5% ON ESD ITEH
A malfunction in Lhe camerp ko cause | (1} tnable o open lens FATLURE HISTORY
telal Joss of the active videa sig- irit.

nal or vildeo informabion Lhat wi1

provide deqraded perfermanie.

Lamn-

psike sysc angd werklcal hlanking

signaly are vapable and not affeched.

1.9

Af Commanp Decode Logic.
Commint Eveculion Lagic.
Camezra Timing Loghe.

A Herizontal Dellection.
Yerkical Oeflection.

Fotws {urreni. Horlzantal Alige-

ment. Vervical Aligoanent,
&4 BlacksWhite Clipper.
Gamua Correciian.
Apariure Correction.
Shadlng Correctien.
Vidao Uutput Driver.
A2 Aptamalic Light Control.
Automatic Gain Contresl.
bark Curremt Compensatiow.
Gulpat Yoltags Aegulator.

&

Primary Dscillator/
Oriver {3ync lpss)

I~

Input ¥Yul u? ¢ Pre—Regulater.

Sacondary Rectifiors! Filtters
ichange of voltaga ar lexs of

{iltering}

High ¥altage Paner Supply.
larget Preawnplifier.

bBeam Cyrrent Regulatsr.
{akhpde Blanking,

gk

12 Shading Havelerm baneralor.

4. 51T Tobe

£18

(2} Degradaiian of pic—
ture content,

Wossk Lase:
Lass of wission critical
viden,

forcestive Aclipe: Unil reworked to ECM CCT 238 For grownd problem.,

TBR - W1724 - Log AMO5IB - TNT S$/N 020-5402
IDR - K12730 — Log #O579 - WLA $/M QD6-50 |
IR - Y3404 - Log #0565 - TYC S/m 811-562

Description: Tlight Failure Spacecralt Leval
TV 5/H 030, WLa 57N 006-5T53

™C S/H D10 - 575-2

Coherant woise im output widep presentation.

Lause: Poor conduclive paih ta ground raused by excessive gonformal roatimg and
oxidation of aluminum spacers.

Correctlbve Action: Remowed excessive confermal coating. Spacers were cleaned and
ireated with aloding. Fhow progress report has heen madefied to insure proper
asseohly of wniks.

TOR - YEODG - Log #4630 - T S/W 819-504
‘Bescristlion: ;Iighl Failura

Problem report VICS5-024
Intermiltent FanS/TilL resel command.

Lause: Problem cauld net be wer{fled thru extensive thermal besting.

Unit uvpdated from group S04 Lo group 506 configuration.
Instructed test directur to carafully monilor aperation of this camera during
retesting, failure 32111 cauld not ba verlfled.

TOR - w6859 — Leg #0605 — TV 5/M 024-506
Oescription: Pre-Launch Test Failura

Bon Level
Amb il gnt Envirpnmant

Automatic Iris paes from apen ko close.

Cause: Proklem coold aot be duplicaied after exieasive Lesting,

Corrective Aclign: Mone - wnib returned te K5C.

bB-1730
o Ledef



REVISED §.7-87

T TNCALA
FMEA ND. _ B.3.2 SHWUTTLE CCTV DHla O ; =
CAITICAL TTEMS LIST 2i7088-503
CRITICALITY 212 SHEET __ 9@  QF 13
FALLURE HOBE AND FANLLRE EFFECT
CMME ON END JYEN RATIOHME FOR ACCEPTAHCE
A malfunckion in the camara ko cause | (1) Unable to apen lens EALLURE HESTDRY
taial loss of the aclive videa si?- iris. .
nal or videe information Lhak wil (2] Degradation of pic- TOR - W1F35 — Log #0723 - TW 5/N M/A -506
provide deqraded performance. Cose ture cantent.
posite syne and verkical blanking ; : A i T F
signals are useable and mob affected. ] Wurst Case: Cescription ‘::e n::?‘ est Failure
Loss of mission crdtical Ambient Ewvironment
widen. High voliage pawer supply S/0 2046 eahibits internal arcisg. This TOR was

IvC
A% Coomand Decade Logle.
Caongnd Eweculion Lngic.
Camera Viming Logic-
A1 Harizonta) Oeflection,
Varlical Defleckion.
Focws Current. Herdzontal Aliga-
mant. Wertical Alignmenk.
84 Black/uhite C1ipper.
Casma Correclioa.
Aperture Lorreckion.
Shading Corraction.
Vigen Euipul Driver. .
A5 Automatic Light Contral.
Pulonmatic Gain Contral.
Dark Current Compensalion.
Uutput Voltage BRegulalor.
Input ¥eltage Pre-flegulatar,
A7 Primary Oscillators
Briver [sync Toss)
Sacondary Heclifierss Filters
icharge of volinge or loss of
filterlng)
g High voltage Power Sepply.
84 largsk Preamplifiar.
Al Beam Current Regulatar.
Cathode Blanking.
Alf Shading Wavelorm Generatar.
ALd SIT TuE&

E

0L 6 R

ToR -

T -
™" -

opened to invesligale (allure nated an TOA-WEA78, Lag K277,

Lavie! Improper lead dress of high vollage terminal.

Corrective Actiom: HYPS S/H 2046 was ong of eight wnits manulactured under
purchse arder G-TS0039-415)-0DF28 by Muraia Erie. This proklem is Fimited e

uaits wanufacturad is 1982, A1l defeclive units Rave been screemed aod returnsd
13 Muraln Erie for analysis and replacement.

WEAYO - log M1T722 - W 5/H 028-506
Desiéription: Acceptance Test Failure

Ambienl Envi ronment
Box Leval Tesd

Appronimatel y 47 seconds afler initial turn an, the iris close comnand would be
guneraled by TVWC,

Cayse: laternal short in the high snltage power supply {5/M 2046}, which
generated spikes om the P Line.

Corrective Ackion: H.¥Y.P.S. rensved From TW and new W.V.P.5. inzballed,

Tests indicated prablem sslved. Power supply retursed 1o vendor {or Evaluation.
fefer to TR WITIS, Log #9721,

The prebiem was attributed to improper Yead dress of high voltage terminal.
These Teads have heen reropted wnd exier insulation adied al ihe HY tormissl

far all pew builL uniis,

W-G8T5 — Lag #0746 TVC S/H D14-5D6
W-6812 — Log 742 TW 574 011-506

Caysp: Resistar R6 no AV baard, fallad.

Lerrscklve Aftion: Al1 flight cangraz containing RE resisler Fabrigaked by ACI
and dated with code 7813 wi?? be replaced wlih new BMCED Lype resislors fr:u TRH.

e
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REVISED 5-1-AF

FHER WO, __53.2

CRITICALITY 212

WHIT  _ TYL/HLA
SHUTILE CC1Y G i, 22HA10-5{4, 508
CRITICAL ITEMS- L15T ; 230 ae-5107
' SHEET 0E OF T

FALtURE MODE AND

FATLURE EFFECT

RATIOHALE FDR ACCEFTANCE

. CAUSE 0Op END JTEH
A malfunction ba the camgra ta cavte | (1] Unakle ka span lans FATLURE HISTORY
iris.

tptal Yoss of the active videa xi

nal or videa inlormatian that wil
pruvide degraded performancte. Com-
posile sync and vartical blanking
signals are usziable and nolk affecked.

18C
42 Command Oecade Logic.
Camnand Execytion Logic.
Camers Tlming Lagle.
41 Horizantal Deflection.
Yertical Defleciion.
fotus Current. worbzontal Align-
neat. VYertical Aligsment.
“hd  Black/whike C1ipper.
Gamma Correclian.
Aperture Correction.
Shading Lorrection.
Videa Qutpul Briver,
45 Automatic Light Conlrol.
Autonatic Gaia {oatrol.
Dark Current Coopensation.
Dutput valtape Regulakar.
Input Yoliage Pre—Regulator.
AF Framary ﬂs:?llltnrf
Briver {(sync losa}
Secondary Rectifiers/ Filtars
Ichange of valtage s#r losa of
liliering) .
A High Yoltage Penar Supply.
A3 larget Freamplifier.
Ai0 Beam Corrant Regulater.
Calhode Blanking-
12 Shading WaveForm Gengrator.
g SIT Tube

4

DI36R

(2] Degradation of pic-
Lura conient.

Worst Lase:
Loss of mizshon critica?
video,

TOR — WO} - Log #0748 - TVC 5/M 03D-58E
Description: Acceptance Vast Failure

Box Lewel
dmbiank Environmenkt
Video presentation vary noisy when J4 cable is connacted.

Fausg: Sensor assenbly clamp sleeve sharted ko chasshs, Insufficienk insuYalien
coalimg on clamp ¢ peve.

[ } ¢ HMew clamps wore insdalled. AVY parts in controlled ateres were
inspected and o1V discrepan. materal rejected.

TOR - WG925 - Log #O7F0 - IVL S/AH 022-506
Descriptjgn: Flight Failure {S5F5-B) -

r Spatecraft Leval
Horizoalal streaking s picture gamma when in black atzreich,
Laute: [Incorrect shim installed. Face plate shim shorted to groued.

forfeclive Atlion: Shie rewoved smd correck shim inaballed per ECH-CCTHSS. AR
futiore TVE"3s will cenform to this ECH.

TOR - A3ZAY — Log #0929 = TYL 5/W BI13-5D6
Bescriplien: Acceptance Test Fallurs

Boa Lawvel
Fermal Vac, Ambient Enviramneni
Yides locked in white clip made.

Lause: Befective Franzistor Q16 on 45 Board.

Corrective Action: Memaved Q16 and replaced with nem tramsistor. Q16 A-rapes and
a dense particle was observed. Forther amalysis proved Lo ke o Toose and pedallic
partlcle.. Considared ba ke random failwre.

TH - A4893 - Log #0973 TWL S/ DF9-506
Pescription: Acceptance Test Failure

Box Level
Vibration Envirgmoent
Unit (ailed "¥" axds vibralium, piclure on menilor a¥b white.

§-173E
ot 7 LDy



AEVISED 5-?-67

WIT _TNCAlE
A o,  FEA32 SHUTTLE CCTV OHG HO. 2294819-536, 5087 . ..
CRITICAL 1TEMS LI15T -
CRITICALITY _ 272 SHEEY __9F ¥ )
TAILURE £FFECT

walfvnclian im bhe ¢ners to cause
otal loss af dhe ackive widen :i¥-
al gr videe information that wil
rovide degraded perfsamanty. Con—
psite syac anmd vertical blanking

ignals ars wseable aad mot affeched.

w

2 Command QJacpde togic.
Comnand Execylion Lagic.
Camera Timing 'Lagic.

3 Horizontal Dafilactisen.
Vertical Befleckion.
lotus Corrent.
ment. Yertical Aligneent.

A BlacksHhite (lippar.

Gomma Carrection.
Aperiure Correchian.
Shading Correckian.
Videno Output Driwver.

B Auramatic Light Conkrol.
Autamatic Gain Control.

Dark {urrent Compeasalian.
Output Valtage Regulator.
inpat Voltage Pra-Negulator.

! Primary Bscillakarf
Briver [sync Tossl
Cecandary RectifiorsSf Filters
(change of voltage or lgas of
filtering)

B High Voltage Fowar Sopply.

9 target Preamplifier.

10 Keam Current Regulatar.
Cathowe Blpnking.

12 Shading Wawglgra Generator.

14 SIT Tube

216k

Horiromtal Align-

O _FHr [TEH
{1]) mabla to open lens
iris.
£2] Begradation of pic-
ture content.

Worst Case:
Loss of misslon critical
widea.

EAILURE W1STORY

for -

TDR -

Cause; Dafective ¢F on Lhe Ad board.

i Product Assurance analytis revealed an ocpen transistor §7F.
found an extranecus goVd bond wire positioned so as Lo cause a shori bebwsen the
base leads of the dual transisters, Fransistors with the same dats
tode, plus 211 bransistars wlib dlfferent data codes ware H-riayed and no anssal ies
werg found, Concluded Lhal Lhis was a random failure,

They

1746 - Log #1024, TVL 5/M 0Y1-506

Pre-Lasnch Tesk failure
Box Lavel

Ambient Environment

KSC DR.3CA30012

AMC and Gawna eontrols intermibienk.

Oescription:

Pas and 11t pperakion intermikbieni.

Intermitteat operation of ALC amd Gamwa commards could net ke dupllcaked
Entarmittent tilt mobion dus bo inproper pozikion

Lause: i
Lhru exteasive Lhernal tectimg.

of right kand camerad slide.

ion: Slides were re-pashiloned per ECN-CCY K178, Aetest indizated
prablen selved.
Returned TUC DN Ap “J5C" for forther avaleation of ALL/EAMHA analmaly.

Beldé - Log #1019 - TVL 57K @OT-506
Bescription: Flight Failure

Flight #4110

Evaluation lest .
% rebturned drom KSC for evalustion of while streahs ia widen abserved durisg
arbitar flhghi 41D,

Cause: Arcing is wicinity of ground tab of Face plate «f 51T tube 54 )87294.

Corppciive Aclion! Resgved kobe 5/H JBZ4% From senssr aisembly, opened VIM-BORGS,
Log #YH5 Lo track kube; tube relurned Lo wendar.

[nstatlad mew tube into seasor.
B-0148 — Lag #1085 - TYL S/N 0ad-506

Aeceprance Test Failure

fuk Level

ThermalVar Ambigni Eiwvironment

Bistorted videp seen pn moaitor. [Jisteriion consisted ot iwe types of naise,
modulated and wandom.

L inlipa:

51731F
et 1d1¢



REVISED S5-7-87

UNIT _WYLARA
FHEA WO, _B.3,2 ' SHUTTLE CLTV OwG HD. Z294019-500, 5807
CRITICAL ITEHS LIST =
CRITICALITY _ 272 SWEET __ 86 OF  _ 10
FAILURE MHODE ANl FAELURE EFFECT '
CALISE On_EW0 [TEN BATIOHALE FOR ACCEPTAHCE
A malfoncki¢n in the canera Ls cause | (1) Wnahle Lo ocpen Tans FAILURE WISTORY
total loss of Lhe artive vides £1g- iris,
nal ar wideo bnformation thak will - | (2Y Degradatien of pic- . ' ; _
pravide #egraded perforsance. Con- tura content. Cagse: Randon nolse s caused by paor grounding af the 49 pre-amp. Hodulated
pesite synt snd vertical blanking : '
signals are usexble and nok aflected.) Morst Lase: {thcal Corrgctlive Actipn: Random noise problem was cured by c]eanin? the A9 graund
v , Loss of mssion critica conniections asd the incarporatlom of ECH [RO485 - redundant wire ground fonnecliom
C d Decode Lagh yiden. ] to the AY pre-amp. Hodulated noise problem was cured by incorparating ECH
LH o Eeccutl ﬁch'i E1773 to the AS board which limits the control voltage Lo tha Ad high vollage
pomand Reecukbion Logif. pavier supply. TVC Group runker was changed from 22948095006 tp 22948 19-504.
Camera Tyawvng Logic.
53 Horireontal Defleckion. _ _ _
Vertical Deflectien. 1 . _ TOR - B-2357 — Lag & 1023 WYL 5/H 023-506
Fotus Current, Horizonisl Align- . _
nent. Vertical Aligngent. . Oescription: ;;: t::fh Test Failure
L4 gla:hﬂgh-u E:i"’"' Anhient Envlronment
amma Cprrection.
Aperture Enrre:'f'ium _ (Ref) 3CAA20B62) Moisy wides, verlical Vines with Tow light Tevel.
Shading Correckion. .
Video Hutput Drivar. | Copses Poor AD pro—eaplifier ground.
15 Avtanatic Light Conkrol. (grrective Artion:
Automstic Galn Control. * ECMH CCT 1237, Wrilten Lo add redondant graund Vead.
Dark Lurrent Corpensabhos, _ _ -
\§ Dutput Voltage Regulator. _ ) Tt - 83451 Log #0150 S/N 042-508
Inpur Yaltags Pre-Regulator. e
1! Peimary Oscillators : Deseripbion: :::![::::E Test Failure
E::::::E;I:::I?:::rif Filrers Vibratisn Envirsnmant
{change Df voltage er toss of Yertical noise pathern present in wigen.
Fildering) . i : !
I High Yoltage Power Supply. Cause: Pogr growad cannectios an A9 pre-amphifier board Lhry connu-ctnu. washers.
ﬂﬂ ;"9*2 Fr“':p;;f'?ri Correckbve Actbon: ECN D-9584 [Graund wire installatien} was 1astalled in sensor
i1 -‘.‘.E:E d“';f" H"-l“‘ ator. assembly. This ECN facorporated in all previous wnits presently located at RCA,
athode Hiankiag. : and al¥ nen bulld units.
{12 Shading Waveform Generator.
b4 $17 Yabe YDR - BISIB - Log #1174 — TWC S/H 0Z8-566
[escristign: Pre=Launch Test Faflure
Hou Level
dmbienk Envirpanent
Problem veport WOR.IC53DGIA
Evalyate viden noise problem
[duse: #Fpar qroundieg for pre—smp. TV depeaded an 2 oechanical grsond connechion.

Z36R 1733



REV1SED $-7-81

fHEA HO. 5.3.2

CRITICALITY 242

T TV /LA
WG ND.  Z2294839-505, 0B
23788503

SHEET _ 9H _ OF _ 0

SHUTTLE CCTV
CRI1TICAL [TEHS LIST

FAILURE HODE -AHD

FATLURE EFFELT
(% END _ITEH

RATIGHALE FOR ACCEPTAREE

A nzllunriion in the camera Lo cause

ipkal loss of khe aclive wideo si
nal or video iafermatisn Lthat wil
pravide degraded performance. Com-
posite sync and vertical blanking

sigadls are useable and mabk aFfected.

TvC

A2 Command Decode Logic.
{omnand Execskion Logic.
{amera Timing Logic.

43 #Horizontal Peflecibon.
Yertical Defleckhos.
focu: Lurrent.
ment. ~ Vartical Albgrment.

&4 Blachshite {ipper.

Gamna Carvectinn.

Aperture Correckion,

thading Lorreclion.

Videp Duiput Privar.

Autamatic Lighi Contrel.

Autamatic Galn Cenbraok.

Dark Current Compensaltbon.

Dutpul ¥oliage Regulatar.

Inpul Vsltape Pre-Regulator.

Frimary Oscillatery

Driver {(spnc loss}

Secondary Reclifiers/ Filiers

{change of woltape or Voss of

filtering)

High ¥oltage Pewer Supply.

Targel Preamplifier.

beaan Current Regulator.

Cathude Blankieg.

Al2 Shading Waveform Gessratar.

Ald SIT Tvhe

E &

pa

Q2GR

Horizantal Align—

{1) Unakle to open lens
irls.

{2} Degradatien of pic-
ture conlent.

Horsd fase:
Loss of mission critical
wideo. :

FAILURE HISTORY

Corrective Action: ECM CCT-1237 was prepared adding reduadant hard wire ground.
This ECN wae incerporated inta TWC 5/H D20 and retesk indicated problem resplved.
This ECH will be Lncorporated tants 331 TVE's §n précess.

TOR = CB75] = Leg #7002 = TWC 5/H 024-58H

TOR - AIDS — Leg 820497 - TWE S/H G24-50H
Gescrigtisn: Acceptaece Test Failure

Box Laved

Anbient Environment

White ion spat wizable im center of raster. Toube conditioning pracedura operated

in gacass of &4 Hrs. which, reduced spol size to 21-25 [RE. Unii authorized La

ship to MASAAISC far Furthar evaluation. Ehe above wnii returned from MASA [Ref.

FA-DH JCS5IDO32ZF wilkk the 20-25 [RE spot.

Cause: TYL tube operaied in am veathorized configuration or mede such as
{1Y exbended epposure Lo bright Tiget {2} Vas¢ of camera wollages, (3]} axposed
1o Tight without bews ansenbly.

i i SIT replaced with pew tube. O30 twbe sent ie RCA-Lancasier
for analysis. Found silican iarpet burned. Mo eoerective action postible on
tvbe 5/M 293886. Tube to be Tabeled as non—flight, but may be used in mon-criidcal
application such as for TVC bralper.

TOR - (4523 - Log #2839 - TVC 044-503
Descriptien:

Evaluation Tast

Buw Level

Anklaat Erwirdnnent

Dutpat al high valbage pawer supply OV with &.0 VaC contra) voliage, skould he
appreximately 9 by intermitient operation, s1ight rap #n housieg wild produce 9 Y.

Cause: Asalyiis of failurse under imvesllgatian.
- Corrective Action: N/A
TBR - CBA9Y — Lag #2847 - TVC S/H 842-E0H
t Flight Fallure 5TS 6 (261. Spacecraft Level

String Vike material on Yens er TVL nollced in vides preseniatisn, aiso korizonkal
naise in presant is sutput wideo.

B-173H
N Lz
W F_ N



REVISED 5-7-47

LNLT 1¥C LA
FHWEA NOD. _ B2 © SHUTTLE CCTY DWG HI. 2204RYI-50E , 500/
CRITACAL ITEMS LI%T - Z30088-503 00
CRETICALITY it ! SHEET g]__  0OF ¥}

FAILURE HWIDE AND

FAILURE EFFECT

RATIONALE FOR ACCEPFANCE

CAVSE o4 EHD_1TEM
A malFunction in Lhe camera Lo Cause | (1] {nable ko gpan lens EAILLRE HISTDRY
takal less of the actlee video 51 iris.
nal or widep imfarmation that wil (2} Begradatlon of phc- LCause:

pravide degraded perforwmance. Com-
posite sync and vertical bYanking
signals are useabla and not affected.

L't

¢ Covmand Decode legic,
Conmand Ewecukisn Logic.
Camera [iming Logic.

il Horizonial Deflecklon,
Vertical Deflaction.
Focus Current. Harvzental Alig—
ment. Wertical Allgnment.

4 BlackMhite {Vipper.
fhamma Correction.
Aperture Correclion.
Shading Correction.
Yideo Quitput Driwer.

S Autamakic Light €antraol.
Automatic Gain Coatrol.
Dark Current Conpensalian.

b Oubput ¥Woltage Requlatar.
Input Valtage Pre=Regulalbar.

2 Primary Dsciblacer/
Driver [synt lass)
Secondary Rectifierssd Filiers
ichange of voltage or Yois of
{filtering)

# High Valtage Power Supply.
larger Preamptifier.

dQ Bazn furrant Regulator.
{athade Bianking.

J2 Shading Wawefarm Gessrator.

44 SIT Tube

236K

ture Comient.

Horst Case!
Wws: of mssion critical
wideg,

B-1731

String 1ike material was found on Face of 51T Lwbe amd cowld nol be
delermined where it came from.

Cecractive Ackign:
instance af zuch cantaminakion.
be dupVicoated during ¥ days of Lhermal cyelin
prokakle chuse of Lha videa noies wae extaran

{lorizontal noise could sob be duplicated.
$tring removed wikh small brusk. This iy the lirst reparies
Horizonkal raize in vwides as reported cnugd ank
and ithzmmal vacoum kesting. The
ty the WC and unknowm ab Lhiz tiew.



AEVISEDL 5-T-A7F

632

FHEA NO.
CRITICALITY _ 272

- UNTT T¥CAHL A
SHUTTLE CCTY MG N, 2294810-500 508,
CRITICAL ITEMS LIST L08R 503
SHEET [1]] OoF ¢

FAILURE HODE AND
oo LASE

FATLLURE FFTELT
OH EWE [TEH

EATIDNALE FOR ACCEPTANCE

malfunckion in the camera to cause
tal 1ozs of the active video xi

1 or video information that wll
ovide degraded perfaraance. [om-
site sync and wertical Blanking
gnals are uvseabls aad oot alfecied.

C
Commnand Deccde Logic.
Comnand Enacelion Lagic.
Comera Timing ll:lgil:.
Horizeatal Deflactisn.
Vertical Defleciinn.
Focus Current. Harizontal Align-
ment, Vertical Alignmest.
Black/dhite Clippar.
Gamna Correction,
Aperiure Corrpclion.
Shading Correction,
Video Dulput Driwer.
Automatic Lighl Conivel, *
Auvtomatic Gain Controld.
Dark Currgnl Conpensatisd.
Ouipul Woliage Requlakor.
Input Yoltia Pre-kegul alar.
Pri'i’:ary I]stlﬁlatarf o
Driver {sync lossh
Secandary RectHierss Filkers
‘[change of voliage or loss of
filtaring)
High Yoltage Fower Supply.
larget Preampllifher,

I Beam Current Regulaler,
Cathode Blanking,

¢ Shading Maveform Generator.

{ 1T Iube

LA

{1} Unable to open Veas
hris,

{2} Degradation of pli-
ture conlent.

Worst Case:
tosis of wmission critical

videa,

OFERATIONAL EFFECTS

bosz of vides, Pasaible loss of major mission chjectives duv te 1055 of AHS cameras
or ather reguired caneras.

CREY ACTIONS
If possible, contimus RHS oporatioss using alternative visual cues.
CHEW TSAIWING

Crew thowld ba Erained L3 vie paziible sltermalives to CETVY.

MISSION COMSTRAINE

l&n::'" puuibl!_. procedurds showld be designed se they can be accoplished without

5174
ceaN - A
i Al



